Purpose: This study is to evaluate the location of descending palatine artery, the anatomy of pterygomaxillary junction, and the association between the obtained anatomic values and several variables. Methods: We studied 40 patients who were treated for dentofacial deformites from January 2010 to December 2012 in Ulsan University Hospital, Ulsan, Korea. Cone beam computed tomogram (CBCT) was done for all patients. The reference point was approximately 5 to 7 mm above anterior nasal spine on axial image. We evaluated the location of the greater palatine canal (line a: on the coronal view, the shortest line between the center of greater palatine canal and pterygoid fossa; distance a: the distance of line a). We also measured the thickness (line b: on the coronal view, the shortest line between maxillary posterior sinus wall and pterygoid fossa; distance b: distance of line b), width (line c: on the coronal view, the line perpendicular to the line b and the nearest line from the most concave point of lateral pterygoid plate to the medial pterygoid plate; distance c: distance of line c) and height (line d: on sagittal view, the vertically longest line of pterygoid junction; distance d: the distance of line d) in pterygomaxillary junctions. We evaluated the association between the obtained anatomic values and several variables (sex, age, height and weight). Results: The mean distance a was 4.78 mm, mean distance b was 5.53 mm, mean distance c was 8.01 mm and mean distance d was 13.22 mm. The differences between age and mean distance c and weight and mean distance d in pterygomaxillary junctions are statistically significant. Conclusion: There apparently is anatomic variation of pterygomaxillary junctions by various values, particularly weight and age in a Korean clinical population.
In 1934, Axhausen suggested total mobilization of the maxilla, and Schuchardt first performed surgical separation of pterygomaxillary junction. Since then, Le Fort I osteotomy has become the standard procedure to manage various dentofacial deformities. Although the decision for the surgical separation of the pterygomaxillary junction during Le Fort I osteotomy is still controversial, it seems to be important to separate the pterygoid plate of sphenoid bone from maxilla precisely [3] . Even though Le Fort I osteotomy is the most popular method, there can be complications.
Besides frequently occurring complications such as intraoperative and postoperative hemorrhage, infection, nerve injury, oronasal fistula formation, relapse, dental injury, there may be uncommon complications such as visual function, respiratory function, and unusual vascular injury [1] .
Apart from hemorrhage from sphenopalatine artery, descending palatine artery and maxillary artery, unwanted complication like stroke, arteriovenous fistula and ophthalmic damage may be associated with the unwanted pterygomaxillary separation or maxillary downfracture [4] .
There are various methods and instruments to separate pterygoid plates from maxilla although there is controversy regarding the surgical separation of the pterygomaxillary junction. Usually technique is selected based on the operating surgeon's preference. Anatomic variation such as bony defect or incomplete ossification at the skull base, thickness variation of the posterior wall of the maxilla or pterygoid plate might be reasons for complications during separation of pterygomaxillary junction. Especially in patients with dentofacial deformities, trauma, or a history of orthognathic surgery, who have more anatomic variation, the risk of complications is much higher [5] .
As we have reviewed so far, there are many complications associated with separation of pterygomaxillary junction or downfracture of maxilla. Therefore, we have to understand the anatomy of pterygomaxillary junction to minimize the complications relevant to Le Fort I osteotomy [6] .
This study evaluated the location of descending palatine artery, the anatomy of pterygomaxillary junction, and the association between the obtained anatomic values and several variables (sex, age, height and weight).
Materials and Methods

Patients
Forty patient (20 men and 20 women) treated for maxillofacial deformities from January 2010 to December 2012 in Ulsan University Hospital (Ulsan, Korea) were included in this study. They averaged 25.5 years old, 167.97 cm tall, and 63.69 kg in weight. We investigated the location of descending palatine artery and anatomy of pterygomaxillary junction on both right and left aspect of 40 patients.
This retrospective study was conducted by reviewing chart and radiographic dates and exempted from approval of institutional review board of the institute. (Fig. 3) 
Methods
Statistical significance
None of the measured anatomic values were associated with sex or height. However, mean d and weight were significantly associated (P ＜0.005), as were mean c and age (P ＜0.02) ( Table 1) .
Discussion
Complications often arise during separation of pterygomaxillary junctions and downfracture of maxilla.
Bendor-Samuel et al. [1] reported three rare complications associated with Le Fort I osteotomy. In the first case, unilateral third nerve palsy occurred from iatrogenic carotid cavernous fistula and false aneurysm of the internal carotid artery after treating maxillary hypoplasia secondary to a bilateral complete cleft of the primary and secondary palate. In the second case, there was total unilateral blindness not related with an orbital apex syndrome after midface hypoplasia surgery secondary to a complete cleft of the primary and secondary palate. The third case was unilateral total avulsion of a lateral segment of the palate after managing a complete bilateral cleft of the primary and secondary palate. He reported that complications associated with Le Fort I osteotomy arise at a rate of about 5% to 6%. However, sometimes uncommon complications occur that can be devastating. For reducing severe rare consequences, greater caution is needed when separating the pterygomaxillary junction [1] .
Cheng et al. [2] reported that the visual loss was a rare complication but might occur after Le Fort I osteotomy.
Such an outcome results from ischemia, an infarction of They concluded that patients with CLP had larger and thicker pterygomaxillary structure and might be more resistant to pterygomaxillary disjunction.
We measured the location of descending palatine artery Otherwise, when using a micro-oscillating saw, ideal separation was 14/20% (70%) sides with no high level separation. In the latter no vascular injury was reported.
They suggested that use of a large, heavy osteotome between the maxillary tuberosity and pterygoid plate produced dull, extensive damage. Conclusively they recommended micro-oscillating saw instead of curved Obwegeser osteotome for separation of pterygomaxillary junction.
They published a number of anatomic variations from 50 fresh cadavers. Precious et al. [24] separated pteygomaxillary junction by
Tessier spreading forceps without osteotomy in 500 cases.
They defined type 1 as complete separation of the maxilla from the pterygoid process. Type 1 separation occurred in 83% of cases. Based on this, they insisted that separation without the use of an osteotome prevents fracture of medial pterygoid plate and injury of the adjacent vascular structure.
Stajcić [25] reported that the method with increased angu- Besides these methods, Landes et al. [26] introduced the osteotomy of pterygomaxillary junction with piezoelectricity and Ueki et al. [27] advocated the method with ultrasonic bone curette for pterygomaxillary disjunction.
Conclusion
Complications of orthognathic surgery may occur from separation of pterygomaxillary junctions and downfracture of maxilla. Although there has been some controversy, many appliances and methods have been developed to minimize the complications. Understanding the anatomic variation of the pterygomaxillary junctions may be the most important factor when applying them safely.
We studied the location of descending palatine artery, the anatomy of pterygomaxillary junction, and the association between the obtained anatomic values and several variables (sex, age, weight and eight).
Our conclusions are as below. From this useful information, we may minimize the various errors that can occur during surgery.
